Experimental mucopolysaccharidosis: preservation and ultrastructural visualization of intralysosomal glycosaminoglycans by use of the cationic dyes cuprolinic blue and toluidine blue.
The cationic dyes Cuprolinic Blue (CB) and Toluidine Blue (TB) were used to preserve the intralysosomal storage material accumulating in tilorone-induced mucopolysaccharidosis. As shown in previous studies, the stored glycosaminoglycans (GAGs) are leached during the conventional fixation procedure, with the result that the lysosomes appear empty. In the present study, the liver, spleen, and cornea-conjunctiva of tilorone-treated rats were examined. The application of CB in the presence of 0.1 M or 0.3 M MgCl2 simultaneously with, or subsequently to the primary fixative yielded electron-dense precipitates within the storage lysosomes. When TB (0.1%) was added to the primary fixative, the storage lysosomes contained filamentous structures arranged in reticular patterns. With increasing TB concentrations (up to 1%) the lysosomes increasingly often showed apparently amorphous storage material which was continuous with the reticular filamentous structures. Similar ultrastructural patterns were obtained with GAG-TB complexes prepared in vitro. The intralysosomal storage material preserved by TB is interpreted as GAG-TB precipitates. In conclusion, the use of CB provides a method which allows direct cytochemical demonstration of the subcellular sites of GAG-storage. The use of TB represents an easy method to obtain electron micrographs pathognomonic of the mucopolysaccharidosis induced by tilorone and congeners. Either method may be helpful to detect this adverse drug effect at the subcellular level.